Porphyrins and related compounds as photoactivatable insecticides. 3. Laboratory and field studies.
The exposure of populations of Ceratitis capitata (fruit fly), Bactrocera oleae (olive fly) and Stomoxis calcitrans (house fly) to a bait containing mumolar concentrations of porphyrin-type photosensitizers resulted in a significant accumulation of the porphyrin by the insects and a consequent development of photosensitivity upon exposure to visible light. The photoinsecticidal activity appeared to increase with increasing hydrophobicity of the porphyrin molecule: thus, the amphiphilic dicationic meso-di(cis-4N-methyl-pyridyl)-cis-diphenyl-porphine (n-octanol/water partition coefficient = 20) was markedly more efficient than its tricationic analogue or the dianionic hematoporphyrin (n-octanol/water partition coefficient = 12). The observed large decrease in the acetylcholinesterase activity of the photosensitized flies suggests that the damage of the nervous system gives an important contribution to the phototoxic action of porphyrins. Studies with C. capitata indicate that the photoinsecticidal action of porphyrins can be utilized to control the population of noxious insects also in open field conditions.